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1
FLAME-RETARDANT INSULATED
ELECTRIC WIRE

CROSS REFERENCE TO RELATED
APPLICATION

This application is a continuation of PCT application No.
PCT/IP2011/055110, which was filed on Mar. 4, 2011 based
on Japanese Patent Application (No. 2010-048646) filed on
Mar. 5, 2010, the contents of which are incorporated herein by
reference. Also, all the references cited herein are incorpo-
rated as a whole.

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to a flame-retardant insulated
electric wire obtained by coating an aluminum-based conduc-
tor with a flame-retardant resin composition.

2. Background Art

Hitherto, as flame-retardant insulated electric wires to be
routed in automobiles, those obtained by coating a copper
(Cu) wire with a resin composition using a polyvinyl chloride
resin as a base resin have been frequently used. A polyvinyl
chloride resin has excellent material properties such as flame
retardancy and mechanical properties. However, there has
arisen an environmental problem since harmful gases such as
halogen-based gases are generated when the polyvinyl chlo-
ride resin is burned at incineration, vehicle fire, or the like.

Accordingly, in recent years, as halogen-free resin compo-
sitions, there have been developed resin compositions using a
polyolefin-based resin and an olefin-based resin or a styrene-
based resin as a base resin (for example, see JPA-2008-
231317). In order to form a halogen-free insulating coating,
the resin composition inevitably requires large amounts of
additives owing to the properties of a copper wire. Namely, in
the resin composition, long-term stability of mechanical
strength is improved through prevention of decomposition
and deterioration by adding various additives to the above
base resin. As a specific example, it is necessary to include 50
to 100 parts by weight of a metal hydrate and, as additives, 3
to 5 parts by weight of a phenol-based antioxidant, 0.1 to 1.0
part by weight of a salicylic acid-based metal scavenger, 3 to
5 parts by weight of a hydrazine-based metal scavenger, and
1 to 10 parts by weight of a metal oxide into 100 parts by
weight of a base material composed of a polyolefin-based
resin and an olefin-based resin or a styrene-based resin. Thus,
when amounts of the additives to be added increase, there is a
problem that weight increases as a whole flame-retardant
insulated electric wire.

In recent automobile parts, weight saving is desired and
hence weight saving is required even as an electric wire for
automobiles. Accordingly, it has been proposed to change a
conductor from copper (Cu) into aluminum (Al).

SUMMARY OF THE INVENTION

However, in the case where an aluminum-based material is
used as a conductor, it is difficult to impart flame retardancy,
stretchability, abrasion resistance, long-term thermal resis-
tance, and the like to a flame-retardant insulated electric wire.
Moreover, when large amounts of additives are mixed for
improving these properties, there is a problem that the mixing
moves against weight saving.

Accordingly, an object of the invention is to provide a
light-weight flame-retardant insulated electric wire which
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2

satisfies flame retardancy, stretchability, abrasion resistance,
long-term thermal resistance, and the like using an aluminum
conductor.

As a characteristic feature of the present invention, the gist
thereof is a flame-retardant insulated electric wire comprising
a conductor containing an aluminum-based material and an
insulating coating layer which coats the conductor, wherein
the insulating coating layer is formed of a resin composition
containing 100 parts by weight of a base resin containing (A)
apolypropylene-based resin and (B) an olefin-based thermo-
plastic elastomer and a styrene-based thermoplastic elas-
tomer, (C) 50 to 150 parts by weight of a flame retardant, and
(D) 0.35 to 6.00 parts by weight of a metal scavenger.

According to the present invention, there is obtained a
flame-retardant insulated electric wire which is light in
weight and has high flame retardancy and high mechanical
properties such as stretchability, abrasion resistance, and
long-term thermal resistance.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a cross-sectional view showing a flame-retardant
insulated electric wire according to the invention.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

The following will explain the flame-retardant insulated
electric wire according to an embodiment of the present
invention in detail.

Inthe description, “% by mass” and “part(s) by mass” have
the same meanings as “% by weight” and “part(s) by weight”,
respectively.

In the invention, halogen-free or non-halogen means that
any halogen compound is not contained as an effective com-
ponent for exhibiting various functions such as flame retar-
dancy in the resin composition and does not mean that halo-
gens slightly contained unavoidably as impurities or the like
are also not contained.

[Flame-Retardant Insulated Electric Wire]

FIG. 1 is a cross-sectional view showing a flame-retardant
insulated electric wire 1 according to an embodiment of the
invention. As shown in FIG. 1, the flame-retardant insulated
electric wire 1 is constituted by coating a bundle of plural
conductors 2 composed of an aluminum-based material with
an insulating coating 3 composed of a flame-retardant resin
composition. Since such a flame-retardant insulated electric
wire 1 is coated with a flame-retardant resin composition
having high flame retardancy and high mechanical properties
such as stretchability, abrasion resistance, and long-term ther-
mal resistance that is to be mentioned below, the electric wire
is highly reliable even in the case where it is used as an electric
wire for automobiles.

The conductor 2 contains an aluminum-based material and
is preferably composed of an aluminum-based material. The
conductor can be, for example, formed of aluminum, an alu-
minum alloy, or a composite material using aluminum as a
main material.

The insulating coating 3 is formed of a resin composition
wherein (C) 50 to 150 parts by weight of a flame retardant and
(D) 0.35 to 6.00 parts by weight of a metal scavenger are
blended into 100 parts by weight of a base resin containing
(A) a polypropylene-based resin and (B) at least one of an
olefin-based thermoplastic elastomer and a styrene-based
thermoplastic elastomer. Here, the resins to be used are all
non-crossliked resins.
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(A) Polypropylene-based Resin:

(A) the polypropylene-based resin includes a propylene
homopolymer, a block copolymer of a propylene homopoly-
mer with ethylene, 1-butene, or the like, and the like. They
may be used singly or two or more thereof may be used in
combination. Moreover, the polypropylene-based resin is not
limited thereto and may be a polypropylene-based resin other
than them.

(B) Olefin-based or Styrene-based Thermoplastic Elastomer

The olefin-based thermoplastic elastomer includes a mix-
ture of a non-crystalline polyolefin and an amorphous olefin-
based copolymer rubber, as a structure, and the like. The
non-crystalline polyolefin includes a propylene/ethylene ran-
dom copolymer, a propylene-ai-olefin random copolymer, a
propylene/ethylene-ca-olefin random copolymer, and the like.
The amorphous olefin-based copolymer rubber includes an
ethylene/propylene copolymer rubber (EPM), an ethylene/1-
butene copolymer rubber (EBM), an ethylene/propylene/
butene copolymer rubber, an ethylene/propylene/non-conju-
gated diene copolymer rubber (EPDM), and the like. In this
regard, examples of the olefin-based thermoplastic elastomer
include MIRASTOMER (manufactured by Mitsui Chemicals
Inc.), Sumitomo TPE (manufactured by Sumitomo Chemical
Co., Ltd.), THERMORUN (manufactured by Mitsubishi
Chemical Corporation), and the like.

The styrene-based theimoplastic elastomer includes block
copolymers or random copolymers having an aromatic vinyl-
based polymer block (hard segment) and a conjugated diene-
based polymer block (soft segment). Monomer for the aro-
matic vinyl-based polymer includes styrene, a-alkyl-
substituted styrenes such as a-methylstyrene, a.-ethylstyrene,
and a-methyl-p-methylstyrene, nuclear alkyl-substituted sty-
renes such as o-methylstyrene, m-methylstyrene, p-methyl-
styrene, 2,4-dimethylstyrene, ethylstyrene, 2.4,6-trimethyl-
styrene, o-t-butylstyrene, p-t-butylstyrene, and
p-cyclohexylstyrene, and the like. The conjugated diene-
based compound includes butadiene, isoprene, methylpenta-
diene, and the like. As the other rubber component, for
example, a diene-based rubber such as styrene-butadiene rub-
ber (SBR), nitrile rubber (NBR), or butyl rubber (IIR) may be
used. In this regard, examples of the styrene-based thermo-
plastic elastomer include RABALON (manufactured by Mit-
subishi Chemical Corporation), Sumitomo TPE-SB (manu-
factured by Sumitomo Chemical Co., Litd.), SEPTON and
HYBRAR (manufactured by Kuraray Co. [.td.), and the like.

They may be used singly or two or more thereof may be
used in combination. The mixing ratio in the case of the
combined use is not particularly limited and it is preferred that
olefin-based thermoplastic elastomer/styrene-based thermo-
plastic elastomer is 4/1 to 5/2 (weight ratio).

The aforementioned base resin containing (A) the polypro-
pylene-based resin and (B) at least one ofthe olefin-based and
styrene-based thermoplastic elastomers is preferably com-
posed of 70 to 90% by weight of the polypropylene-based
resin and 30 to 10% by weight of at least one of the olefin-
based and styrene-based thermoplastic elastomers. Here, a
sufficient abrasion resistance is obtained when the polypro-
pylene-based resin is in an amount of 70% by weight or more
and, when the amount is 90% by weight or less, there is no
concern that stretchability and impact resistance decrease, so
that the case is preferred.

As (C) the flame retardant, it is preferred to use a metal
hydrate such as magnesium hydroxide, aluminum hydroxide,
antimony trioxide, antimony pentoxide, or zinc borate. More-
over, with regard to the ratio of the flame retardant to be
blended, itis added so as to be in an amount of 50 to 150 parts
by weight, preferably 80 to 120 parts by weight based on 100
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parts by weight of the base material. Here, a sufficient flame
retardancy is not obtained when the amount of the flame
retardancy to be added is less than 50% by weight. When the
amount exceeds 150% by weight, the flame retardancy is
hardly improved with an increase in the amount thereof and
stretchability and long-term thermal resistance decrease.

As (D) the metal scavenger, it is preferred to use a salicylic
acid-based or hydrazine-based metal scavenger.

Examples of the salicylic acid-based metal scavenger
include N,N'-disalicylidene-ethylenediamine, N,N'-disali-
cylidene-1,2-propylenediamine, N,N'-disalicylidene-N'-me-
thyl-dipropylenetriamine, 3-(N-salicyloyl)amino-1,2,4-tria-
zole, decamethylenedicarboxylic acid-bis(N'-
salicyloylhydrazide), and the like. They may be used singly or
two or more thereof may be used in combination. Moreover,
the salicylic acid-based metal scavenger is not limited only
thereto but may be a salicylic acid-based metal scavenger
other than them unless it moves against the object of the
invention.

Examples of the hydrazine-based metal scavenger include
2-ethoxy-2'-ethyloxanilide, 5-t-butyl-2-ethoxy-2'-ethyloxa-
nilide, N,N-diethyl-N',N'-diphenyloxamide, N,N'-diethyl-N,
N'-diphenyloxamide, oxalic  acid-bis(benzylidenehy-
drazide), thiodipropionic acid-bis(benzylidenehydrazide),
isophthalic  acid-bis(2-phenoxypropionylhydrazide), bis
(salicyloylhydrazine), = N-salicylidene-N'-salicyloylhydra-
zone, 2'3-bis{[3-(3,5-di-t-butyl-4-hydroxyphenyl)propio-
nyl] }propionohydrazide, and the like. They may be used
singly or two or more thereof may be used in combination.
Moreover, the hydrazine-based metal scavenger is not limited
only thereto but may be a hydrazine-based metal scavenger
other than them unless it moves against the object of the
invention.

These metal scavengers may be used singly or a plurality of
them may be used in combination. It is added so as to be in an
amount 0f'0.35 to 6.00 parts by weight, preferably 1 to 3 parts
by weight based on 100 parts by weight of the base resin.
Namely, when the amount is less than 0.35 part by weight, a
sufficient auxiliary effect of the antioxidant to be mentioned
below is not obtained by scavenging metal. Moreover, when
the amount exceeds 6.00 parts by weight, bleed-out takes
place.

In the present embodiment, in addition to the above con-
stituent materials, a phenol-based antioxidant is preferably
added so as to be in an amount of 1 to 3 parts by weight based
on 100 parts by weight of the base resin.

Examples of the phenol-based antioxidant include 2,6-di-
t-butyl-4-methylphenol, tetrakis [methylene-3(3',5'-di-t-bu-
tyl-4-hydroxyphenyl)propionate]methane, octadecyl-3-(3,5-
di-tert-butyl-4-hydroxyphenyl)propionate, 3,9-bis{2-[3-(3-
t-butyl-4-hydroxy-5-methylphenyl)propionyloxy]-1,1-
dimethylethyl}-2,4,8,10-tetraoxaspiro[5.5]undecane, 1,3,5-
tris2[3(3,5-di-t-butyl-4-hydroxyphenyl)propionyloxy|ethyl
isocyanate,  1,3,5-trimethyl-2,4,6-tris(3,5-di-t-butyl-4-hy-
droxybenzyl)benzene, tris(3,5-di-t-butyl-4-hydroxybenzyl)
isocyanurate, 1,3,5-tris(4-t-butyl-3-hydroxy-2,6-dimethyl-
benzyl)isocyanurate, pentaerythritol tetrakis[3-(3,5-di-t-
butyl-4-hydroxyphenyl)propionate], triethylene glycol-N-
bis-3-(3-t-butyl-5-methyl-4-hydroxylphenyl)propionate,
1,6-hexanediol bis[3-(3,5-di-t-butyl-4-hydroxyphenyl)pro-
pionate], 2,2-thiobis-diethylenebis[3-(3,5-di-t-butyl-4-hy-
droxyphenyl)propionate], 2,2'-methylenebis-(4-methyl-6-t-
butylphenol), 2,2'-methylenebis-(4-ethyl-6-t-butylphenol),
2,2'-methylenebis-(4,6-di-t-butylphenol),  2,2'-ethylidene-
bis-(4,6-di-t-butylphenol) (Cheminox 1129), 2,2'-butylene-
bis-(4-methyl-6-t-butylphenol), 4,4'-butylidenebis-(3-me-
thyl-6-t-butylphenol), 2-t-butyl-6-(3-t-butyl-2-hydroxyl-5-
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methylbenzyl)-4-methylphenyl acrylate, 2,4-di-t-amyl-6-[1-
(3,5-di-t-amyl-2-hydroxylphenyl)ethyl|phenyl acrylate,
tocopherols, and the like. Tocopherols specifically include
a-tocopherol (5,7,8-trimethyltocol), f-tocopherol (5,8-dim-
ethyltocol), y-tocopherol (7,8-dimethyltocol), o-tocopherol
(8-methyltocol), and the like. They may be used singly or two
or more thereof may be used in combination. Moreover, the
phenol-based antioxidant is not limited only thereto but may
be aphenol-based antioxidant other than them unless it moves
against the object of the invention.

The phenol-based antioxidant is preferably added so that
the amount is 1 to 3 parts by weight based on 100 parts by
weight of the base resin. When the amount is 1 part by weight
or more, deterioration by oxidation can be sufficiently pre-
vented and also, when the amount is 3 parts by weight or less,
an effect of preventing oxidation is improved as the amount
increases, so that the case is preferred.

Furthermore, in the embodiment, each component consti-
tuting the above resin composition does not contain any halo-
gen and thus any halogen-based gas is not generated at com-
bustion. Moreover, in the embodiment, a colorant, a lubricant,
an antistatic agent, a foaming agent, and the like may be
added to the above constitution of the resin composition,
within ranges where the advantages of the invention are not
impaired.

Moreover, in the embodiment, as shown in FIG. 1, the
electric wire has a constitution that a plurality of conductors
2 are coated with the insulated coating 3 but, as a matter of
course, it may have a constitution that one conductor 2 is
coated with the insulated coating 3. Needless to say, the
invention can be applied to various electric wires and wire
harnesses.

In the flame-retardant insulated electric wire 1 according to
the embodiment having the above constitution, a remarkable
weight saving is achieved by using the conductor 2 of an
aluminum-based material and also the long-term thermal
resistance can be realized even when small amounts of addi-
tives to be blended are used as compared with the amount
thereof in the case where a conventional copper conductor is
used. In addition, the flame-retardant insulated electric wire 1
having the above constitution also possesses flame retardancy
and mechanical properties such as stretchability and abrasion
resistance.

EXAMPLES

The following will specifically explain Examples of the
invention and Comparative Examples.
(Blending Resins and Materials used in Examples and Com-
parative Examples)
(A) Polypropylene-based Resin

PS210A (manufactured by SunAllomer Ltd.)
(B) Olefin-based/Styrene-based Thermoplastic Elastomer

MIRASTOMER (manufactured by Mitsui Chemicals Inc.)
as an olefin-based thermoplastic elastomer and RABALL.ON
(manufactured by Mitsubishi Chemical Corporation) as a
styrene-based thermoplastic elastomer were used in combi-
nation. The mixing ratio of the olefin-based thermoplastic
elastomer to the styrene-based thermoplastic elastomer was
4/1 (weight ratio).
(C) Flame Retardant

Magnesium hydroxide
(D) Metal Scavenger

A salicylic acid-based metal scavenger

Insulated electric wires were prepared by coating an alu-
minum conductor with each of resin compositions obtained
by blending the above materials. In the test of long-term
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thermal resistance, an insulated electric wire obtained by
coating the conductor with a PCV resin composition is also
used.

(Concerning Judgment Criteria)

*Long-term Thermal Resistance:

A polyvinyl chloride-based pressure-sensitive adhesive
tape was wound around the outer periphery of an electric wire
bundle where the insulated electric wires of the invention and
the insulated electric wires obtained by coating a conductor
with a PCV resin composition had been mixed in arbitrary
numbers. After the resulting bundle was allowed to stand at
150° C. for 100 hours to undergo thermal aging, one wire of
the insulated electric wires according to the invention was
taken out. When it was subjected to self-wrapping, the sample
which exhibited no crack on the halogen-free resin composi-
tion was evaluated as qualified (O) and the sample which
exhibited crack(s) was evaluated as disqualified (x).

*Flame Retardancy test:

It was conducted in accordance with ISO 6722 (2006). A
sample obtained by cutting out an insulated electric wire,
which had been formed by extrusion of a flame-retardant
resin composition, in a length of 600 mm was fixed in a calm
tank at an incline of an angle of 45°. After reducing flame of
a Bunsen burner was applied to a portion about 200 mm=5
mm apart from the upper end for 15 seconds and the flame
was gently removed, a time required for putting the flame out
was measured. A target value thereof is 70 seconds or less.
Therefore, the case where the flame was put out within 70
seconds that was a target value was evaluated as qualified (O)
and the case where the flame was put out for a time exceeding
70 seconds was evaluated as disqualified (x).
*Stretchability Test:

Itwas conducted in accordance with JIS C 3005 (2000). An
insulated electric wire was cut out in a length of 150 mm and
was transformed into a tubular test piece of a coating layer
alone by removing the conductor. Thereafter, marked lines
were put at the central portion at an interval of 50 mm. Then,
after both ends of the test piece were fixed to chucks of a
tensile tester at room temperature, it was drawn at a drawing
rate of 25 to 500 mnyminute and a distance between the
marked lines was measured. When elongation was 500% or
more, it was evaluated to be qualified (O) and, when elonga-
tion was less than 500%, it was evaluated to be disqualified
(%).

* Abrasion Resistance Test:

It was conducted in accordance with ISO 6722 (2006). It
was conducted using a scrape abrasion testing apparatus.
Namely, an insulated electric wire having a length of about 1
m was placed on a sample holder and was fixed with a clamp.
Then, a plunge possessing a piano wire having a diameter of
0.45 mm at the tip was applied to the insulated electric wire
under a total load of 7N using a pressurizing member and was
reciprocated (reciprocation distance: 14 mm). The number of
reciprocation times until the piano wire of the plunge touched
the conductor of the insulated electric wire due to abrasion of
the coating layer of the insulated electric wire was counted.
When the number of times was 300 or more, it was evaluated
to be qualified (O) and, when the number was less than 300,
it was evaluated to be disqualified (x).

The following will explain specific Examples of the inven-
tion and also compare Examples and Comparative Examples.
In Examples 1 to 16 and Comparative Examples 1 to 8, after
materials were blended in blend ratios shown in Tables 1 and
2, they were melt-kneaded at a temperature of 200° C. and
extruded in an extrusion machine. Thereby, an aluminum
conductor was coated with insulating coating to manufacture
insulated electric wires. In Tables 1 and 2, test results of
long-term thermal resistance, flame retardancy, stretchability,
and abrasion resistance are described.
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Examples 1 to 16

Into 100 parts by weight of a base resin formed of (A) 70to
90 parts by weight of the polypropylene-based resin and (B)
30 to 10 parts by weight of the olefin-based thermoplastic
elastomer and the styrene-based thermoplastic elastomer, (C)
50 to 150 parts by weight of the flame retardant and (D) 0.35
to 6.00 parts by weight of the metal scavenger were blended.

Comparative Examples 1 to 8

Into 100 parts by weight of a base resin formed of (A) 70to
90 parts by weight of the polypropylene-based resin and (B)
30 to 10 parts by weight of the olefin-based thermoplastic
elastomer and the styrene-based thermoplastic elastomer, (C)
4510 155 parts by weight of the flame retardant and (D) 0.3 to
1 part by weight of the metal scavenger were blended.
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Examples 12 and 14 where (C) the flame retardant was in an
amount of 150 parts by weight. However, in Comparative
Examples 5 and 6, the long-term thermal resistance, stretch-
ability, and abrasion resistance were evaluated to be disquali-
fied (x). From such results, it is found that (C) the flame
retardant is preferably in an amount of 150 parts by weight or
less.

Furthermore, in Examples 8, 9, 15, and 16, it was found that
the long-term thermal resistance, flame retardancy, stretch-
ability, and abrasion resistance were satisfied even when (D)
the metal scavenger was in an amount of 6.00 parts by weight.
However, when the amount of the metal scavenger exceeds
6.00 parts by weight, bleed-out takes place, so that the amount
is preferably in the range of 0.35 to 6.00 parts by weight.

As above, in the case where a conductor composed of an
aluminum-based material is used, a light-weight electric wire
which satisfies all of long-term thermal resistance, flame

TABLE 1
Example
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
A 90 80 70 90 70 90 70 90 70 90 70 90 80 70 90 70
B 10 20 30 10 30 10 30 10 30 10 30 10 20 30 30 30
c 50 50 50 50 50 50 50 50 50 120 120 150 150 150 150 150
D 035 035 035 05 05 1 1 6 6 035 0.35 0.35 0.35 0.35 6 6
Long-term thermal O O O O O O O O O O O O O O
resistance
Flame retardancy O O O O O O O O O O O O O O O O
Stretchability O O O O o O O O O O O O O O O O
Abrasion resistance O O O O o O O O O O O O O O O O
TABLE 2 retardancy, stretchability, and abrasion resistance can be
formed by blending (C) 50 to 150 parts by weight of a flame
Comparative Example 35 retardant and (D) 0.35 to 6.00 parts by weight of a metal
scavenger into 100 parts by weight of a base resin formed of
1 2 3 4 5 6 7 8 . .
(A) 70 to 90 parts by weight of a polypropylene-based resin
A % 70 90 70 90 70 % 70 and (B) 30 to 10 parts by weight of an olefin-based thermo-
B 10 30 10 30 10 30 10 30 p _ : _
p o 5o a5 s 155 155 155 135 plastic elastomer. and a styrene be}sed thermoplastlc .elas
D 03 03 035 035 035 035 1 | 40 tomer, as a blending ratio of materials constituting an insu-
Longterm X X @) @) X X @) @) lating coating layer. Therefore, a light-weight insulated
thermal electric wire which sufficiently possesses properties as an
resistance insulated electric wire for automobiles can be realized.
Flame O O O O O . X . X R R .
retardancy While the invention has been described in detail and with
Stretcha- O 45 reference to specific embodiments thereof, it will be apparent
bility to one skilled in the art that various changes and modifications
Abrasion O X X X X . R . .
resistance can be made therein without departing from the spirit and

From the results shown in Tables 1 and 2, itis found that the
flame retardant is preferably in an amount ranging from 50 to
150 parts by weight based on 100 parts by weight of the base
resin. Namely, when Examples 4 and 5 were compared with
Comparative Examples 3 and 4, good results were obtained in
the test results of all of the long-term thermal resistance,
flame retardancy, stretchability, and abrasion resistance in
Examples 4 and 5 where (C) the flame retardant was in an
amount of 50 parts by weight. However, in Comparative
Examples 3 and 4, the flame retardancy was evaluated to be
disqualified (x) only by changing the amount of (C) the flame
retardant into 45 parts by weight in the blends of Examples 4
and 5. From such results, it is found that (C) the flame retar-
dant is preferably in an amount of 50 parts by weight or more.

Moreover, when Examples 12 and 14 were compared with
Comparative Examples 5 and 6, good results were obtained in
the test results of all of the long-term thermal resistance,
flame retardancy, stretchability, and abrasion resistance in

50

55

60

65

scope thereof.

What is claimed is:

1. A flame-retardant insulated electric wire comprising a
conductor containing an aluminum-based material and an
insulating coating layer which coats the conductor, wherein
the insulating coating layer is formed of a resin composition
containing 100 parts by weight of a base resin containing (A)
apolypropylene-based resin and (B) an olefin- based thermo-
plastic elastomer and a styrene-based thermoplastic elas-
tomer, (C) 80 to 120 parts by weight of a flame retardant, and
(D) 0.35 to 3.00 parts by weight of all metal scavenger in the
resin composition.

2. The flame-retardant insulated electric wire of claim 1,
wherein the insulating coating layer further contains (E) 1 to
less than 3 parts by weight of a phenol-based antioxidant.



